INTRODUCTION
Smart Structure Technology involving structurally integrated fiber optic reticulate sensor (SIFORS) systems could make obsolete the catastropic failures that have plagued aircraft, trains, cars ...... to date, [1] . The introduction of structurally integrated fiber optic damage assessment systems would permit structural integrity of a component to be monitored throughout its life. During manufacture and installation these built-in sensors would check for flaws or mishandling and therefore provide quality control. Internal damage generated by: impacts, manufacturing flaws, excessive loading or fatigue could be detected and assessed and growth of these damage zones also monitored.
Fracture of optical fibers embedded within composite materials, with the attendant disruption in their transmitted light, represents the simplest technique for damage detection. We have recently laid much of the ground work for the development of this fiber optic damage assessment technology, [2, 3] .
An important issue in the development of this technology concerns the influence of the optical fibers on the properties of the structures within which they are imbedded. In particular, how do they affect the interlamina fracture toughness . This question is addressed in this paper. We have also attempted to answer the question: do embedded optical fibers act as crack initiators or terminators. These results will shortly be published.
EXPERIMENTAL TECHNIQUE
Delamination of composite laminates can involve three modes of fracture. In reality, however, Mode I is the most important, see figure 1, and this initial study of the influence of the embedded optical fibers on the toughness of the composite material was restricted to Mode I fracture. In a similar manner a number of the samples of the other configuration had optical fibers imbedded between the mid plane [ ... 0/90 ... ] plies with the same three possible orientations, these can be designated [02f90/0s{x}90/0s/90/{h] where xis again either 0, 45 or 90 degrees. For both configurations the samples, with the imbedded optical fibers and the control samples without optical fibers, were cut from the same plate in order to avoid variability associated with curing differences.
The compliance "C", defined by the relation:
C=o!P (1) where"{}" is the displacement (or separation) of the cantilever beams and "P" is the applied load. From elastic beam theory the compliance of the DCB specimen is obtained is given by the expression: (2) where "a" is the crack length and "EI" is the flexural rigidity of each beam of the specimen. "E" being Young's Modulus and "I" the moment of inertia of each beam. The energy release rate, [4] , can be written in the form:
where "P" is the applied load and "w" is the width of the specimen. Equations (1) and (2) give:
and the critical energy release rate, "Gc", is defined as the energy release rate corresponding to the critical value of the applied load, (P = Pc) for a crack length of 100 mm and can be written in the form: ... 
